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Abstract 

Background: Hand hygiene prescriptions are the most important measure in the prevention of hospital-acquired 
infections. Yet, compliance rates are generally below 50% of all opportunities for hand hygiene. This study aims at 
evaluating the short- and long-term effects of two different strategies for promoting hand hygiene in hospital 
nurses. 

Methods/design: This study is a cluster randomised controlled trial with inpatient wards as the unit of 
randomisation. Guidelines for hand hygiene will be implemented in this study. Two strategies will be used to 
improve the adherence to guidelines for hand hygiene. The state-of-the-art strategy is derived from the literature 
and includes education, reminders, feedback, and targeting adequate products and facilities. The extended strategy 
also contains activities aimed at influencing social influence in groups and enhancing leadership. The unique 
contribution of the extended strategy is built upon relevant behavioural science theories. The extended strategy 
includes all elements of the state-of-the-art strategy supplemented with gaining active commitment and initiative 
of ward management, modelling by informal leaders at the ward, and setting norms and targets within the team. 
Data will be collected at four points in time, with six-month intervals. An average of 3,000 opportunities for hand 
hygiene in approximately 900 nurses will be observed at each time point. 

Discussion: Performing and evaluating an implementation strategy that also targets the social context of teams 
may considerably add to the general body of knowledge in this field. Results from our study will allow us to draw 
conclusions on the effects of different strategies for the implementation of hand hygiene guidelines, and based on 
these results we will be able to define a preferred implementation strategy for hospital based nursing. 

Trial registration: The study is registered as a Clinical Trial in ClinicalTrials.gov, dossier number: NCT00548015. 



Background 

Hospital-acquired infections (HAIs) are a serious and 
persistent problem throughout the world. They are bur- 
densome to patients, complicate treatment, prolong hos- 
pital stay, increase costs, and can be life threatening [1,2]. 

Micro-organisms on the hands of healthcare workers 
contribute to the incidence of infections in patients 
[3,4]. Therefore, hand hygiene prescriptions are widely 
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accepted as the most important measure in the preven- 
tion of HAIs [5-11]. Unfortunately, numerous studies 
over the past few decades have demonstrated that 
healthcare workers still perform hand hygiene on aver- 
age less than 50 percent of the times required [12-14]. 
Thus, current practices deviate from the goal of provid- 
ing safe hospital care aimed at prevention of adverse 
events, morbidity, and mortality. 

In their review on approaches for transferring evi- 
dence to practice, Grol and Grimshaw [15] used a case 
study looking at strategies to improve hand hygiene in 
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hospital settings. They concluded that plans for 
improvement of current performance should be based 
on barriers and facilitators for change. Regarding hand 
hygiene, they concluded that changing behaviour is pos- 
sible, but this change generally requires 'a comprehen- 
sive plan with strategies at different levels (professional, 
team, patient, and organisation) to achieve lasting 
changes in hand hygiene routines.' 

Traditionally, implementation strategies have focussed 
on professionals-the individual level-or addressed 
structural work context-the organisational level. Team- 
directed strategies are hardly studied [15,16]. Yet, team- 
directed strategies could be valuable as healthcare work- 
ers (especially nurses) usually work in teams. Performing 
and evaluating an implementation strategy that also tar- 
gets the social context of teams may considerably add to 
the general body of knowledge in this field. 

Aims and objectives 

The aim of this study is to test two implementation 
strategies in inpatient wards to improve nurses' compli- 
ance with hand hygiene prescriptions and to compare 
the short-term and sustained effects of these innovative 
strategies. The objectives of this project are threefold: to 
improve compliance with guidelines for hand hygiene in 
nurses; to assess the cost effectiveness of both strategies; 
and to gain insight into determinants of success or fail- 
ure of the strategies. 

Scientific hypothesis 

Our hypothesis is that an extended strategy, using addi- 
tional implementation activities based on social influ- 
ence and leadership, will be more effective in increasing 
hand hygiene compliance rates compared to a state-of- 
the-art strategy, mainly addressing the individual and 
organisational level. 

Methods 

Quality improvement strategies 

The state-of-the-art strategy is based on current evi- 
dence from literature on hand hygiene compliance 
[1,15]. Short-term effectiveness of this strategy is well- 
established in several studies and settings [16,17]. The 
strategy includes: education for improving relevant 
knowledge and skills; reminders for supporting the 
transfer from a positive intention to the actual perfor- 
mance of hand hygiene; feedback as a means to provide 
insight into current hand hygiene behaviour and to rein- 
force improved behaviour; and screening for adequate 
hand hygiene products and adequate facilities. The 
extended strategy also contains activities based on social 
influence in groups and leadership. This strategy largely 
draws from relevant theories and general evidence to 
support these theories [18-26]. The extended strategy 



includes all of the above elements of the state-of-the-art 
strategy as well as: gaining active commitment and 
initiative of ward management; modelling by informal 
leaders at the ward; and setting norms and targets 
within the team. Table 1 shows the operationalisation of 
both strategies. 

Study design 

The study will have a stratified cluster randomised trial 
design. In a cluster randomised trial, groups of indivi- 
duals rather than individuals are randomised [27]. Clus- 
ter randomisation using wards as the unit of allocation 
reduces contamination between groups [28]. In our 
study, the quality improvement strategies involved the 
entire team of nurses and not individual nurses on nur- 
sing wards. Therefore, nurses within the same ward 
were considered to be a cluster. 

Data will be collected for a six-month reference per- 
iod-no strategy for promoting hand hygiene-prior to 
the trial (Tl and T2). After data collection for this 
reference period, randomisation to either the state-of- 
the-art strategy or the extended strategy will take 
place. Strategies will be delivered during a second per- 
iod of six months. Follow-up measurements will take 
place directly after strategy delivery (T3) and at six 
months after the end of strategy delivery (T4). Because 
the extended strategy consists of the state-of-the-art 
strategy supplemented with team-directed social influ- 
ence approaches, randomisation of wards to each of 
the strategies is feasible. Our study design is illustrated 
in figure 1. 

Setting and participants 

The study will be performed in three hospitals: one uni- 
versity medical centre and two general hospitals. In a 
fourth (non participating) hospital, we will test the 
instruments and observer variability. Within the hospi- 
tals, all inpatient wards (n = 60), will participate in the 
study. 

After completing baseline measurements of the refer- 
ence period, wards will be randomly assigned to either 
the state-of-the-art strategy group (n = 30), or the 
extended strategy group (n = 30). The randomisation of 
the wards will be stratified for type of ward to minimize 
differences in ward characteristics over the strategies. 
We will randomise surgical wards, internal medicine 
wards, intensive care units, and paediatric wards. 

Parameters, instruments, and analysis 

To evaluate the effectiveness and efficiency of the strate- 
gies, we will use effect parameters and process para- 
meters. First, we describe the evaluation of hand 
hygiene compliance and team climate. Second, the eco- 
nomic evaluation regarding costs and health effects. 
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Table 1 Description implementation strategies 

State-of-the-art strategy 
Education 

Distribution of educational material/written information (leaflet) about 
hand hygiene 

• The importance of hand hygiene 

• Misconceptions about alcohol-based hand disinfection 

• Theory and practical indications for the use of hand hygiene 
Website http://www.gewoonhandenschoon.nl 

• Educational material/written information about hand hygiene 

• Knowledge quiz 

• Reward for the nursing ward with the most visitors to the website 
Educational sessions on prevention of hospital acquired infections 

• Launching hospital wide campaign with practical demonstrations of 
hand hygiene 

Reminders 

• Distribution of posters that emphasized the importance of hand 
hygiene, particularly alcohol-based hand disinfection 

• Interviews and messages in newsletters or hospital magazines 

• General reminders by opinion leaders/ward management 
Feedback 

• Bar charts of hand hygiene rates of every nursing ward will be sent to 
the ward manager twice 

• Comparison ward performance and hospital performance 
Facilities and products 

• Screening and if necessary adapt products and appropriate facilities 



Extended strategy 

All elements of the state-of-the-art strategy 

• Education, reminders, feedback, facilities and products 

Setting norms and targets within the team 

• Three interactive team sessions that includes goal setting in hand 
hygiene performance at group level 

• Analysis of barriers and facilitators to determine how they could best 
adapt their behaviour in order to reach their goal 

• Nurses address each other in case of undesirable hand hygiene 
behaviour 

Gaining active commitment and initiative of ward management 

• Ward manager designates hand hygiene as a priority 

■ Ward manager actively supports team members and informal leaders 

• Ward manager discusses hand hygiene compliance rates with team 
members 

Modeling by informal leaders at the ward 

• Informal leaders demonstrate good hand hygiene behaviour 

• Informal leaders models social skills in addressing behaviour of 
colleagues 

• Informal leaders instruct and stimulate their colleagues in providing 
good hand hygiene behaviour 



Finally, we describe the assessment of the actual imple- 
mentation of the strategies and the evaluation of barriers 
and ward structure. 

Effect evaluation: hand hygiene compliance 

Table 2 presents the effect parameters and instruments. 
The primary effect parameter for this study is the per- 
centage of opportunities at which hand hygiene is per- 
formed by the nurses according to the National 
Guideline 'Handhygiene' of the Working group Infection 
Prevention (WIP) and the WHO Guidelines on Hand 
Hygiene in Healthcare [29,30]. The indications that cre- 
ate an opportunity-a required moment-for hand 
hygiene are listed in Table 3. Hand hygiene is operatio- 
nalised as 'hand washing with either plain soap and 
water' or 'hand disinfection through the use of an alco- 
hol-based hand rub solution.' 

Other effect parameters are the presence of jewelry 
(ring, watch, or other jewelry) and whether the nurses 
wear long-sleeved clothes under their short-sleeved uni- 
forms. We will observe compliance by using a Hand 
Hygiene Monitoring Tool adapted from the WHO 
(additional file 1). The observer will register each 



opportunity in a corresponding column block, note all 
of the applicable indications and whether hand hygiene 
is performed by hand disinfection or hand washing or is 
missed. 

Data collection 

At each point in time, an average of 3,000 opportunities 
for hand hygiene in approximately 900 nurses will be 
observed. We will use direct, but unobtrusive observa- 
tion because this is considered the gold standard and 
the most reliable method for assessing compliance rates 
[1,31-33]. At the beginning of each observation period, 
nurses will be informed that the observers are conduct- 
ing research on medication errors and other patient 
safety issues, but not that hand hygiene will be moni- 
tored. Observers will conduct their observations at times 
with a high density of care, mostly during the morning 
shifts. Observers will be blinded for the strategies deliv- 
ered to the wards under observation. 

Observer variability 

For each observation period, we will train 10 student 
nurses, all completing their nursing education and 
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60 wards, 3 hospitals 



T1 observation (n=3000, 900 nurses) 



No strategy 



T2 observation (n=3000, 900 nurses) 



Randomisation of wards 



State of the art 
30 wards 



1 



Extended 
30 wards 



T3 observation (n=3000, 900 nurses) 



No strategy 



No strategy 



T4 observation (n=3000, 900 nurses) 



Figure 1 



experienced in patient care, as well in collecting data. 
All student nurses will participate in a two-day training 
course on understanding the indications for hand 
hygiene during patient care. They will also learn to 
apply the observation method and to use the data col- 
lection form. Before conducting the observation ses- 
sions, the observations by the student nurses will be 
validated. Visual examples of patient care episodes will 
be presented, and the students will score related hand 
hygiene opportunities. Then, we will compare the results 
of the students and discus discordant notifications. Sub- 
sequently, we will undertake parallel monitoring sessions 
in a non-participating hospital. Every student nurse will 
perform twenty observations jointly with an experienced 
observer. 

We will use a three-step approach to compare the 
concordance between the observer and the experienced 
observer. First, we will calculate the concordance 
between 'the number of recorded hand hygiene oppor- 
tunities' of the student nurse and the experienced 
observer. Then, we will calculate the concordance 
between 'the number of recorded hand hygiene indica- 
tions' of both observers. Finally, we will calculate the 
concordance between 'the number of recorded actions.' 
The Wilcoxon rank test will be used to detect differ- 
ences between the student nurses and experienced 
observer. 



Table 2 Parameters and instruments 



Effect 
parameter 


Description 


Instruments 


Hand hygiene 
compliance 
Other 
parameters 


The percentage of opportunities at which hand hygiene was performed according to 
the National Guideline 'Handhygiene' of the Working group Infection Prevention 
(WIP) and the WHO Guidelines on Hand Hygiene in Healthcare 
The percentage of presence of jewelry and long-sleeved clothes 


Hand hygiene monitoring tool 


Team Climate 


Dimensions 'participation safety,' 'task orientation,' support for innovation,' and 
'interaction.' 


Team Climate Inventory 


Costs and health 
effects 


Comparing resource consumption and HAIs rate between the two implementation 
strategies 


Activity-based costing; 
Decision analysis 


Process 
parameter 


Description 


Instruments 



Performance of State-of-the-art strategy - Knowledge - number of nurses that completed the Survey, direct observations; systematic 

the strategies knowledge quiz, presence of instruction leaflets. - Reminders - check of presence of registration of time and meeting minutes 

posters. - Performance feedback - actual delivery of performance feedback to team 

members. 



Extended strategy - Coaching of ward management- number of coaching sessions, 
total time spent on coaching, topics dealt with, managers evaluations of coaching. - 
Coaching of informal leaders - number of coaching sessions, total time spent on 
coaching, topics dealt with, informal leaders evaluations of coaching. - Team 
discussions for norm- and target setting - number of nurses attending per ward, time 
investment per ward, actual norms and targets decided on, nurses' evaluations of 
team discussions 



Barriers to 
change 


Including determinants like awareness, knowledge, reinforcement, control, socia 
norms, leadership, and facilities 


Barrier questionnaire 


Ward structure 


Information about existing structures and resources like actual presence of facilities, 
workload, nurse-bed ratio -under-staffing and support from the management 


Ward structure questionnaire 
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Table 3 Observed indications for hand hygiene 



Indication 
for hand 
hygiene 


When 


Transmission risk 


Major targeted 
negative 
infectious 
outcome 


Examples 


Before an 
aseptic task 


Directly before 
performing an 
aseptic task 


Hand transmission of micro-organisms 
from any surface (including the patient 
skin) to a site that would facilitate 
invasion and infection 


Endogenous or 
exogenous 
infection of the 
patient 


Giving an injection. Insertion and care of 
intravenous catheters. Blood draws. 
Administering intravenous medication. 
Endotracheal suction 



From 

contaminated 
body site to 
another body 
site 



Directly after 
completing task 
(whether gloved or 
ungloved) 



Hand exposure to patient's contaminated 
body sites and fluids potentially 
containing blood-borne or other 
pathogens 



Infection of the 
HCW 

by patient blood 

borne 

pathogens 



Drawing blood and then adjusting the 
infusion drop count. Handle wound, mucous 
membrane, and body fluids. After oral care 



After touching 
the patient 



Directly after 
leaving the patient 
when the patient 
was touched 



Hand transmission of micro-organisms 
from the patient flora to other surfaces in 
the healthcare setting 



Dissemination of 
patient flora to 
the rest of the 
healthcare 
environment and 
infection of other 
patients or HCWs 



After skin contact with the patient. Bathing, 
change position or lifting a patient. Taking a 
pulse or blood pressure. Shaking hands 



After taking 
care of an 
infected/ 
colonized 
patient 



Directly after Hand transmission of micro-organisms 

leaving the from the patient flora to other surfaces in 

patient's room the healthcare setting 



Dissemination of 
patient flora to 
the rest of the 
healthcare 
environment and 
infection of other 
patients or HCWs 



Contact with any patient know to be 
infectious/isolated (eg. MRSA) 



After use of 


Directly after 


Hand transmission of micro-organisms 


Dissemination of Wearing gloves high-risk contacts 


gloves 


removing gloves 


from the skin of the HCW 's to other 


patient flora to 






surfaces in the healthcare setting 


the rest of the 








healthcare 








environment and 








infection of other 








patients or HCWs 



After contact 
with patient 
surroundings 



After completing 
the task and before 
contacting another 
patient 



Hand transmission of micro-organisms 
from the patient flora to other surfaces in 
the healthcare setting 



Dissemination of 
patient flora to 
the rest of the 
healthcare 
environment and 
infection of other 
patient or HCWs 



Touching the patient's environment like bed, 
table, blanket, clothes. After contact with 
medical equipment in the immediate vicinity 
of the patient 



Statistical analysis 

The effects of the two strategies will be evaluated on an 
intention-to-treat basis by comparing the hand hygiene 
compliance rates in the two study groups after perform- 
ing the strategies with the compliance rates at the end 
of the reference period. The differences between the two 
strategies will be evaluated by comparing the hand 
hygiene compliance rates of both groups after perform- 
ing the strategies. Multilevel analysis will be applied to 
compensate for the clustered nature of the data (compli- 
ance is clustered within healthcare workers who are 
clustered within units) using mixed linear modelling 
techniques, including the following covariates: ward 
(random effect), HCW (random effect, nested within 
ward), institution and the baseline results of the wards. 
The relevance of nurses' gender, ward specialism, and 
type of hand hygiene opportunity will also be explored 
by performing sub group analyses. 



Sample size 

The state-of-the-art implementation strategy should be 
able to improve hand hygiene compliance with 15% in 
the short term [1]. We assume an added effect of 10% 
from the team-directed approach. This means that the 
extended strategy would be clinically relevant if it would 
result in an improvement of compliance with 25% of all 
occasions for hand hygiene. Calculating from 80% 
power, two-sided alpha = 0.05, a ward-ICC of 0.05 and 
a nurse-ICC of 0.6, in each of the 60 wards in the study 
an average of 50 observations of occasions for hand 
hygiene compliance are needed at each point in time, 
involving 15 nurses per ward. 

Effect evaluation: team climate 

As the extended strategy will target social interaction in 
teams of nurses, it is assumed that team climate will be 
affected in wards receiving this strategy, and not in 
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wards receiving the state-of-the-art strategy. Team cli- 
mate will be assessed at T2 and T3, in half of the nurses 
from each ward. For this purpose, the Team Climate 
Inventory (TCI) will be used [34]. The TCI includes 44 
items on the dimensions 'participation safety/ 'task 
orientation,' support for innovation' and 'interaction.' 

Economic evaluation: costs and health effects 

Costs of infections are high, and hand hygiene is a pro- 
ven effective measure in reducing infections. Therefore, 
strategies that focus on and result in increasing compli- 
ance to hand hygiene guidelines are likely to be cost- 
effective. The economic evaluation will compare the two 
implementation strategies as described earlier in this 
paper both in terms of implementation costs and health 
effects. The aim of this evaluation is to detect which of 
the implementation strategies is the most cost-effective 
strategy for improving hand hygiene compliance and 
reducing HAIs. This results in two incremental cost- 
effectiveness ratios-cost per percentage gained compli- 
ance and cost per percentage HAI prevented. 

Data collection 

The resources consumed by the implementation strate- 
gies will be assessed by collecting data on personnel 
(hours for the strategy delivery team, hours for the 
nurses attending the strategy related activities, extra 
time for hand hygiene), and materials (posters, improved 
products and facilities, use of hand-rub solution). These 
volumes will be multiplied by their unit prices (market 
prices, guideline prices or self-determined prices based 
on costing methods, i.e., full costing [35]. The cost esti- 
mate for a hospital acquired infection and additional 
healthcare costs will be based on previous estimates of 
€4386 euro per infection [36]. 

Statistical analysis 

The implementation process and consequent costs will 
be estimated by an Activity Based Costing (ABC) 
approach. The ABC model focuses on identifying all the 
underlying activities (personnel, material and overhead 
costs) associated with the state-of-the-art strategy and 
the extended strategy. 

The health effects of the implementation strategies for 
reducing hospital-acquired infections will be analyzed 
using decision analysis. We assume a baseline preva- 
lence of infection of 6.6%, based on the data from The 
PREZIES national network for the surveillance of HAIs 
in The Netherlands [37]. With regard to the association 
between infection rates and hand hygiene compliance 
rates, a pooled (if possible) estimation will be applied. 
For this purpose, we will perform a review of the litera- 
ture, using systematic review methodology, to identify 
studies that report of the impact of hand hygiene on 



HAIs. Studies should at least include outcome compari- 
son with a (randomized or non randomized) comparison 
group, or a comparison with baseline data in case of a 
single group pre-test post-test design. Studies will be 
further selected if they satisfy the following conditions: 

1. Population: healthcare workers in hospital settings. 

2. Intervention: strategies or programmes aimed at 
improving hand hygiene behaviour. 

3. Comparison: hand hygiene behaviour and infection 
rates. 

a. Hand hygiene behaviour prior to the introduction 
of the program or strategy. 

b. Infection rates in health-care settings prior to the 
introduction of the program or strategy. 

4. Outcome: hand hygiene behaviour and infection 
rates. 

a. All operationalisations of hand hygiene behaviour 
in healthcare workers. 

b. Infection rates in healthcare setting. 

Systematic evaluation of implementation fidelity 

In trials on the effects of implementation strategies, a 
process evaluation can shed light on the target group 
members' actual exposure to the strategy [38]. In this 
manner, insight is gained into potential determinants of 
success or failure of the strategies. This step also will 
aid in replicating the strategy in future research. For this 
purpose, process data will be gathered for each of the 
activities within the state-of-the-art strategy and the 
extended strategy. 

State-of-the-art strategy 

Participation in education will be assessed by measuring 
the number of nurses that completed the knowledge 
quiz and by monitoring the presence of instruction leaf- 
lets on the ward. Use of reminders will be checked by 
measuring the presence of reminders (posters) at ran- 
dom moments during the strategy delivery period. 
Whether performance feedback was provided will be 
assessed by measuring the extent to which the ward 
manager provided feedback to the nurses. In addition, 
the extent to which products and facilities were available 
will be checked by measuring the presence of products 
and facilities in each ward. 

Extended strategy 

The use of coaching of either ward management or 
informal leaders will be assessed by measuring the num- 
ber of coaching sessions, the total time spent on coach- 
ing, and the topics covered during the session. The use 
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of organised team discussions for norm and target set- 
ting will be checked by measuring the number of team 
discussions performed, the number of nurses attending 
per ward, the time investment per ward, and the actual 
norms and targets decided on. Process evaluation data 
will be collected using a combination of data-collection 
methods, including questionnaires, direct observations, 
and systematic registration of time and meeting min- 
utes. For each of the elements of the strategies 'actual 
exposure' to the strategy element at the level of wards 
will be coded as 'low,' 'moderate' or 'high' based on the 
process indicator data collection. Relations between 
strategy exposure and hand hygiene compliance after 
the delivery of the strategies will be explored. 

Evaluation of barriers and ward structure 

Previous recommendations from literature have pointed 
out that an improvement strategy for hand hygiene 
behaviour should address existing problems and barriers 
[21,39,40]. Grol and Grimshaw studied the failing imple- 
mentation of evidence on hand hygiene in the health- 
care setting and identified a variety of barriers to 
change, including a lack of awareness, knowledge, rein- 
forcement, control, social norms, leadership, and facil- 
ities [15]. In our study, these identified barriers to 
change will be targeted by either the state-of-the-art 
strategy or the extended strategy. The presence of bar- 
riers will be investigated twice-before and after strategy 
delivery-using a questionnaire in one-half of the nurses 
from each ward. The barrier questionnaire contains 47 
different propositions concerning 21 barriers. 

To collect information about existing structures and 
resources, such as actual presence of facilities, workload, 
nurse-bed ratio, understaffing, and support from the 
management, a questionnaire on ward structure will be 
administered twice to every ward manager. 

Ethical and legal aspects 

The Medical Ethics Committee of district Arnhem-Nij- 
megen assessed the study and concluded that our study 
was deemed exempt from their approval because it did 
not include collection of data at the level of patients. 

The Hawthorne effect is probably the most important 
bias in hand hygiene observations [1,30,33,41]. Persons 
who know they are being observed change their beha- 
viour and are significantly more likely to wash or disin- 
fect their hands. Unobtrusive observation diminishes the 
Hawthorne effect, but raises ethical questions regarding 
privacy of the observed participants. Therefore, we con- 
sulted the ethical committee. They concluded that 
unobtrusive observation will be permitted under the fol- 
lowing conditions: the observation topic, hand hygiene, 
will be covered by using general patient safety issues as 
subject of the observation; the observations on the 



nurses should be collected and processed anonymously; 
and prior to the observation, the patient has given ver- 
bal permission to observe. 

Discussion 

Changes in healthcare can target individual profes- 
sionals, teams and units, or healthcare organisations 
[15]. Traditionally, implementation strategies are direc- 
ted at individual professionals (individual level) or 
address structural work context (organisational level), 
whereas team-directed strategies are rarely studied. The 
unique contribution of the extended strategy was built 
upon social learning theory, Social influence theory [23], 
theory on team effectiveness [20,20,25,25,26,26] and lea- 
dership theory [24]. Together, these theories provide a 
coherent set of methods to target the social context in 
which hand hygiene behaviour takes place. Because tar- 
geting social context is not often employed in imple- 
mentation strategies, the results of our project will 
considerably add to the general body of knowledge by 
evaluation of the added value of the extended strategy 
as compared to the state-of-the-art strategy. 

Results from our study will allow us to draw conclu- 
sions on the effects of different strategies for the imple- 
mentation of hand hygiene guidelines, and based on 
these results we will be able to define a preferred imple- 
mentation strategy for hospital-based nursing. Our eva- 
luation of the state-of-the-art strategy will validate the 
effectiveness of this strategy in Dutch hospital care. The 
evaluation will further provide a longer term follow-up 
effect estimate, whereas commonly only effects during 
or directly after strategy delivery are evaluated [15,16]. 

We believe our study has methodological strengths 
because of the large numbers of observations and parti- 
cipating wards, the randomisation of wards either to the 
state-of-the-art strategy or the extended strategy, and 
the use of unobtrusive observations. 

We anticipate several challenges in conducting this 
study. First, in an ideal world, one would choose rando- 
misation of wards or teams to three groups: a state-of- 
the-art strategy group, an extended strategy group, and 
a no strategy group. However, as the state-of-the-art 
strategy includes hospital-wide campaign elements (e.g., 
posters on doors, instruction leaflets, and short articles 
in hospital magazines), three-group randomisation at 
the level of wards would certainly introduce contamina- 
tion of the no strategy group. This implies that three- 
group randomisation in the same hospital is not a feasi- 
ble option. We will collect baseline data twice, with a 
six month interval, in order to create a reference period 
with no strategy. Second, timely and accurate data col- 
lection for this study is also challenging. To ensure that 
comprehensive data collection is feasible in all partici- 
pating hospitals, we will partner with an established 
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Faculty of Health and Social Studies in recruiting, train- 
ing, and assessing the students who will perform the 
observations. 

Third, in this study we will not measure nosocomial 
infections. Measuring nosocomial infections on ward 
level and correcting for all possible interference from 
other factors would be labour intensive and costly. 
Given the fact that the relationship between hand 
hygiene and the occurrence of infections already is well 
established, and given practical difficulties in achieving 
comparable patient groups with regard to risk factor 
and scoring patients who transfer between wards, we 
decided to use a model-based estimate of HAIs. 

Finally, we will not measure compliance in physicians 
or other healthcare workers. The main reason for not 
including physicians is the difference in team structure 
and teamwork between nurses and physicians. Whereas 
hospital nurses typically work and interact in ward- 
based teams, physicians more often work independently 
and on various locations. Targeting physician-directed 
social influence would ask for strategies other than tar- 
geting nurse-directed social influence. Nevertheless, the 
state-of-the-art strategy is visible to all hospital staff, 
and may affect physicians' hand hygiene as well. 

We believe that by performing this study, we will 
improve hand hygiene behaviour and contribute to the 
body of knowledge on effective strategies for implement- 
ing hand hygiene guidelines in healthcare settings. We 
will specifically add knowledge to the social influence 
based implementation activities. 

Source of funding 

This study is funded by a research grant from ZonMw, 
dossier number: 94517101. 

Additional material 



Additional file 1: Hand Hygiene Monitoring Tool. Scoreform Hand 
Hygiene opportunities. 
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